? THE COMMISSIONER OF PATENTS AND TRADEMARKS 
tj Washington D.C. 2023 1 
o Box Patent Applications 

SIR: 

Transmitted herewith for filing is: [X] a new application 

[ ] a c-i-p application of S.N._ 



A 



Case Docket No. FUJZ 17.968 
Filed by Express Mail 
(Receipt No. EL522395564USJ : 
on November 20, 2000 J 
pursuant to 3 7 CFR 1.10 J 
by Lvdia Gonzalez 



Inventor(s): Teruo TOBE; Hitoshi OHURA; Yoshiki SUZUKI; Kazuhiko YANAGIDATE; 
Hiroshi KOBAYASHI 



NETWORK CONTROL APPARATUS 



Enclosed are: 



[X] 6_sheets of drawings.(Figs. 1-8) 

[X] Specification, including claims and abstract ( 13 pages) 
[X] Declaration 

[X] An assignment of the Invention to FUJITSU LIMITED 

jX] A certified copy o f Japanese Application No(s). 2000-024128 

[X] An associate power of attorney 

[ ] A verified statement to establish small entity status under 37 CFR 1.9 and 37 CFR 1.27 
[X] Postcard 

[X] Recording fee (as indicated below) 

[X] Information Disclosure Statement, PTO-1449, copies of 3 references 

[ ] Other 

[ ] Other 





Col. 1 


Col. 2 


FOR: 


NO. FILED 


NO. EXTRA 


BASIC FEE 






TOTAL CLAIMS 


9-20 = 


0 


INDEP CLAIMS 


1-3 = 


1 


[ ] MULTIPLE DEPENDENT CLAIMS PRESENTED 



SMALL ENTITY 


RATE 


FEE 




$355 


x 9 = 


$ 


X40 = 


$ 


xl35 = 


$ 


TOTAL 


$355 



OTHER THAN A 
SMALL ENTITY 


RATE 


FEE 




$710 


x 18 = 


$ 


x80 = 


$ 


x270 = 


$ 


TOTAL 


$710 



_ to cover the filing fee 



[ ] Please charge our Deposit Account No. 08-1634 the amount of _ 
and recording fee (if any) 

[X] A check in the amount of $750.00 t o cover the filing fee and the recording fee (if any) is enclosed. 

[X] The Commissioner is hereby authorized to charge payment of any fee associated with this communication or 
credit overpayment to Deposit Account No. 08-1634. A duplicate/C]3y of/this sheet js enclosed. 



Helfgott & Karas, P.C. 

60 th Floor 
Empire State Building 
New York, New York 10118-6098 
(212)643-5000 



Date: 11/20/00 

Any fee due with this paper, not fully 
covered by an enclosed check, may be 
charged on Deposit Acct No. 08-1634 




[ ] Aaron B. Karas, Rjeg. No. 18,923 
[X] Samson Helfgott, Reg. No. 23,072 
[ ] Leonard Cooper, Reg. No. 27, 625 
[ ] Linda S. Ohan, Reg. No. 42,400 
[ ] Harris A. Wolin , Reg. No. 39,432 
[ ] Brian S. Myers, Reg. No. 46,947 



! 



NETWORK CONTROL APPARATUS 



Background of the Invention 



5 Field of the Invention 

The present invention relates to a network control apparatus, 
and in particular to a bandwidth control apparatus in a network such 
as an Internet service provider which provides an Internet access and 
an in-enterprise LAN. 

10 In the network control apparatus, a traffic quantity within the 

network, or with respect to the Internet or the like as a backbone 
network connected to the outside changes with time as a utilizing 
status (availability) of user changes. Therefore, it is required to control 
the bandwidth of the network according to such a change of the traffic 

15 quantity. 

Description of the Related Art 

For a bandwidth control in a prior art LAN network control 
apparatus, as shown in Fig.7, such control methods have been adopted 
20 that a partition (area) is statically set over a whole bandwidth of a 
transmission line L to secure traffic channels independent of each 
other, thereby improving a quality of service (QoS), and that a priority 
for using a bandwidth per user is statically set. 



25 mentioned bandwidth control methods performs the bandwidth control 
by static setting. Therefore, when a file is transferred at one time by a 
method such as an FTP (File Transfer Protocol), or a plurality of 
connections are started up, the apparatus can not flexibly deal with a 
utilizing status of the inside of the LAN network or a backbone 

30 changing with time. Accordingly, there has been a problem that a 
stable quality of service can not be always maintained. 



The prior art LAN network control apparatus using the above- 
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Summary o f the Invention 
It is accordingly an object of the present invention to provide a 
network control apparatus which can dynamically control a bandwidth 
5 flexibly corresponding to a traffic status of a user. 

Fig.l shows a schematic arrangement of a network control 
apparatus according to the present invention. A portion 10 shown by a 
dotted line indicates an LAN network control apparatus exemplified 
for a network control apparatus according to the present invention, 
10 which is connected to an LAN network 20 connecting terminal 
equipments 200 such as personal computers and to the Internet 30 as a 
backbone, e.g. through a router 40. 

The LAN network control apparatus 10 comprises a detector 1 for 
detecting a packet passing through a network and a fact that a whole 
15 traffic quantity exceeds a predetermined threshold value, a database 
DB for holding packet information per user detected by the detector 1, 
a bandwidth managing portion 2 for detecting a bandwidth occupant 
based on the information per user in the database DB and for selecting 
a corresponding bandwidth control method when the detector 1 has 
20 detected that the whole traffic quantity has exceeded the 
predetermined threshold value, and a bandwidth controller 3 for 
performing a bandwidth control to the bandwidth occupant based on 
the bandwidth control method selected by the bandwidth managing 
portion 2. 

25 The arrangement of the present invention shown in Fig.l will 

now be described referring to a schematic diagram of an operation 

diagram shown in Fig. 2. 

In the present invention, the detector 1 firstly detects a packet 

passing through the network such as a route leading to the LAN 
30 network 20 from the Internet 30, and monitors the whole traffic 

quantity of the network to write the information per user (per-user- 
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information) in the database DB (at step Si). 

The detector 1 further determines whether or not the traffic 
quantity of the whole network exceeds a predetermined threshold 
value (at step S2). 

5 As a result, when it is found that the whole traffic quantity 

exceeds the predetermined threshold value, the bandwidth managing 
portion 2 which has received this notification detects which user 
occupies the bandwidth referring to a utilizing status table Tl per user 
(per-user-utilizing status table) and a user order table T2 written in 

10 the database DB (at step S3), selects the bandwidth control method 
corresponding to the user based on a bandwidth control method 
selection table T3 preliminarily provided in the database DB (at step 
S4), and notifies the bandwidth controller 3 of the selected method. It 
is to be noted that "bandwidth occupation" includes the status of 

1 5 utilizing a part of the bandwidth of the transmission line. 

Receiving the notification from the bandwidth managing portion 
2, the bandwidth controller 3 performs the bandwidth control 
(set/release) (at step S5). 

The above-mentioned detector 1 may have a variable value as the 

20 predetermined threshold value. 

The above-mentioned per-user-utilizing status table Tl may 
include at least one of an average traffic quantity, an average 
communication data quantity, an average packet number, an average 
connection number, and an average session time as a parameter of the 

25 per-user-information. 

Also, the user order table T2 indicates a ranking (order) of users 
in respect of each parameter of the per-user-information. The 
bandwidth managing portion 2 may detect a highest ranking 
bandwidth occupant at one specified parameter based on the user 

30 ranking table T2 (at step S2), determine whether or not the value of 
another parameter exceeds a corresponding predetermined threshold 
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value by referring to the per-user-utilizing status table Tl when the 
value of the specified parameter at this time exceeds a corresponding 
predetermined threshold value, gives points indicating a bandwidth 
occupation degree when the threshold value is exceeded, and select a 
5 bandwidth control method based on the current point from the 
bandwidth control method selection table T3 (at step S4). 

The selection table T3 indicates a correspondence between the 
point and the bandwidth control method. The bandwidth control 
method may have contents of the transmission of packet to a partition 
10 for a bandwidth occupant and a priority at the time the packet is 
passed through the partition. 

Furthermore, the bandwidth managing portion 2 may use the 
total value of the above-mentioned points of the parameters. 

Moreover, the database DB may have a total point table T4 per 
15 user (per-user- total point table) indicating a correspondence between 
each user and the total point. When the whole traffic quantity is less 
than the predetermined threshold value after performing the 
bandwidth control (at step S5), the bandwidth controller 3 may 
sequentially release the bandwidth control in order from a user with a 
20 smaller point, based on the per-user-total point table T4 (at step S5), 
whereby the bandwidth managing portion 2 may clear the point of the 
user where bandwidth control is released, from the per-user-total point 
table T4. 

Thus, in this invention, the bandwidth control can be performed 
25 according to the whole traffic quantity and the bandwidth availability 
of the user with a higher traffic quantity, so that it becomes possible to 
perform a flexible control corresponding to the bandwidth availability 
changing with time. 

30 Brief Description of the Drawing s 

Fig. 1 is a schematic diagram showing an arrangement of an LAN 
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network control apparatus exemplified for a network control apparatus 
according to the present invention; 

Fig.2 is a schematic diagram showing an operation of an LAN 
network control apparatus according to the present invention; 

Fig. 3 is a flow chart showing an operation embodiment of an LAN 
network control apparatus according to the present invention; 

Fig. 4 is a diagram showing an embodiment of a per-user-utilizing 
status table Tl used in an LAN network control apparatus according to 
the present invention; 

Fig. 5 is a diagram showing an embodiment of a user order table 
T2 used in an LAN network control apparatus according to the present 
invention; 

Fig.6 is a diagram showing an embodiment of a bandwidth 
control method selection table T3 used in an LAN network control 
apparatus according to the present invention; 

Fig. 7 is a diagram illustrating a partition for a bandwidth 
occupant used in an LAN network control apparatus according to the 
present invention; and 

Fig. 8 is a diagram showing an embodiment of a per-user-total 
point table T4 used in an LAN network control apparatus according to 
the present invention. 

Throughout the figures, like reference numerals indicate like or 
corresponding components. 

Description of the Embodiments 
Fig. 3 shows an embodiment of an operation of an LAN network 
control apparatus according to the present invention shown in Figs.l 
and 2. In addition, the embodiments of the tables T1-T4 in the 
database DB shown in Fig.2 are respectively shown in Figs.4-6 and 
Fig. 8. Referring to these tables, the operation example of Fig. 3 will 
now be described. 



It is to be noted that the detector 1 is composed of steps Sll and 
S12, the bandwidth managing portion 2 is composed of steps S13-S31, 
and the bandwidth controller 3 is composed of steps S32 and S33, as 
seen in Fig. 3. 

5 The detector 1 firstly monitors a packet passing through the 

network corresponding to step SI of Fig. 2, and writes the per-user- 
information as to the packet in the database DB (at step Sll). 

Being described referring to Fig.4, the table Tl in this 
embodiment is composed of an average traffic quantity (bps), an 

10 average communication data quantity (byte), an average packet 
number, an average connection number, and an average session time 
(h) as the packet information per user. For this packet information, as 
shown in Fig.4, the average value on each day of a week (Monday to 
Sunday) is calculated. 

15 The table Tl shown in Fig.4 is to be stored in the database DB 

corresponding to every user. Based on the table Tl, the user ranking 
(order) table T2 shown in Fig. 5 as another per-user-utilizing status 
table indicates the ranking of the users in respect of the parameter of 
each packet information. 

20 Namely, when the average traffic quantities shown in Fig.4 are 

totaled per user to determine the ranking, it is found from the example 
of Fig.5 that a user with an IP address "a.a.a.a" is the highest ranking 
bandwidth occupant, and a user with an IP address "z.z.z.z" is the 
"n"th bandwidth occupant. Similarly, the orders of the users in respect 

25 of the average communication data quantity, the average packet 
number, the average connection number, and the average session time 
are determined in the table T2. 

Thus, when the write in the database DB is performed, the 
detector 1 determines whether or not the traffic quantity of the whole 

30 packets passing through the network exceeds the threshold value for 
the above-mentioned step S2 (at step S12). 
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The whole traffic quantity in this embodiment is the total value 
of the average traffic quantities of the whole users in the table Tl 
shown in Fig. 4. 

As a result, when it is found that the whole traffic quantity 
5 exceeds the threshold value, the process proceeds to step S13 in the 
bandwidth managing portion 2 to detect the highest ranking user as 
the bandwidth occupant (at step SI 3). This detection is made by 
referring to the ranking of the users in respect of the average traffic 
quantity shown in table T2 of Fig. 5, the highest ranking user (the user 

10 with the IP address "a. a. a. a" in this example). 

Since the highest ranking bandwidth occupant has been detected, 
the bandwidth managing portion 2 refers to the table Tl on this user 
(at step S14), and determines whether or not any of the average traffic 
quantities exceeds the threshold value (at step S15). For example, 

15 assuming that the average traffic quantity for one week is a threshold 
value, whether or not the average traffic quantity "54389 (bps)" on 
Monday exceeds this threshold value is determined. 

As a result, if it is found that the average traffic quantity exceeds 
the threshold value, the process proceeds to steps S16-S19. 

20 At step S16, referring to the average communication data 

quantity in the table Tl for another packet information parameter, 
whether or not the average communication data quantity exceeds the 
threshold value is determined e.g. with the average value for one week 
being made the threshold value as above-noted (at step S20). 

25 When it is found that the average communication data quantity 

at this time exceeds the threshold value, weighting indicating a 
bandwidth occupation degree is performed (at step S24). At this step, a 
predetermined point such as "1" is added thereto. When it is found that 
the average communication data quantity does not exceed the 

30 threshold value, such an addition is not performed. 

Similarly, as shown in steps S17, S21, and S25, the average 
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packet number is compared with a predetermined threshold value such 
as average value for one week. Only when it exceeds the threshold 
value, the weighting (point addition) is performed. 

Moreover, as shown in steps S18, S22, and S26, the average 
connection number is compared with a threshold value (e.g. average 
value of a week), and only when it exceeds the threshold value, the 
weighting (point addition) is performed. 

Furthermore, as shown in steps S19, S23, and S27, the average 
session time is compared with a threshold value such as average value 
for one week. Only when it exceeds the threshold value, the weighting 
(point addition) is performed. 

It is to be noted that only when the average traffic quantity 
exceeds the threshold value at step S14 in the above-mentioned 
embodiment, the weighting of the parameters shown at steps S16-S19 
is performed, however, that these five parameters can be replaced with 
each other. 

For example at step S14 it is also possible that the average 
packet number is referred to, and only when the average packet 
number exceeds the threshold value, the weighting for other 
parameters, i.e. average traffic quantity, average communication data 
quantity, average connection number, and average session time is 
performed. 

After performing the weighting for the parameter of the packet 
information (adding point) in this way, these points are totaled (at step 
S28). Then, according to the total point, the bandwidth control method 
is selected (at step S29). 

In the bandwidth control method selection table T3 shown in 
Fig. 6, the total point, the contents of the bandwidth control method, 
and the command are preset. 

The contents of the bandwidth control method shown in this table 
T3 will now be described referring to the example of Fig. 7. 



Assuming that the total point is "3" for example, the packet of the 
concerned bandwidth occupant is transmitted to a partition Q for the 
bandwidth occupant corresponding to 10% of the whole bandwidth of 
the transmission line L, a priority value is set with "2" at the time the 
5 packet is passed through the partition ®, and the commands for 
setting a control method ® and for setting a control method (5) are 
respectively transmitted to the bandwidth controller 3. 

It is to be noted that the higher the priority value the higher the 
priority ranking. Accordingly, when the total point is "0" for example, 

10 the priority value is set with "5", and the packet transmission to the 
partition (D for the bandwidth occupant is executed without fail 
because of the highest priority. However, the lower the priority ranking 
is, the later the transmission to the partition ® will be executed. 

Thus, the bandwidth managing portion 2 selects the bandwidth 

15 control method corresponding to the total point, and the bandwidth 
controller 3 to which the command is given performs the bandwidth 
control and notifies the bandwidth managing portion 2 of the release of 
the bandwidth control. Receiving the release notification of the 
bandwidth control, the bandwidth managing portion 2 clears the total 

20 point of the corresponding user (at step S31). 

Namely, when the bandwidth control is performed (at step S32), a 
part of the bandwidth is to be confined in the partition ®. Therefore, 
the traffic quantity of the packet by the general user shown in Fig.7 is 
decreased. This bandwidth control is continued until the whole traffic 

25 quantity at step S12 becomes less than the threshold value. 

When the whole traffic quantity of the packets passing through 
the network becomes less than the threshold value at step S12, it is 
determined whether or not the user exists (at step S30) to whom a 
bandwidth control is performed in this status. When such a user exists, 

30 as shown in the per-user- total point table T4 in Fig. 8, in the bandwidth 
control immediately before, the bandwidth control to the concerned 
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user is released (at step S33). 

However, in case that the bandwidth control is performed to a 
plurality of users as shown in Fig. 8, the bandwidth control is 
sequentially released in order from the user with a smaller point, 
5 whereby the deletion of the total point is executed (at step S31). This is 
for restraining a control gain and for avoiding a sudden increase and 
decrease of the bandwidth. 

It is to be noted that the table T4 shown in Fig.8 is prepared 
corresponding to the IP address for the total point per user at the time 

10 the bandwidth managing portion 2 has totaled the points (at step S28). 

As described above, a network control apparatus according to the 
present invention is arranged such that when a whole traffic quantity 
of a packet passing through the network exceeds a threshold value, 
per-user-information is analyzed based on a database holding packet 

15 information, and a bandwidth control method in conformity with the 
analysis result is selected to perform/release the bandwidth control. 
Therefore, it becomes possible to dynamically and flexibly control a 
backbone traffic according to a utilizing status per user changing with 
time, to control an unbalanced traffic by some bandwidth occupants, to 

20 effectively make use of the backbone, and in turn to suppress the cost 
of the backbone as increased in speed. 
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What we p.1 aim is: 

1. A network control apparatus comprising: 

a detector for detecting a packet passing through a network and a 
fact that a whole traffic quantity exceeds a predetermined threshold 
5 value, 

a database for holding packet per-user-information detected by 
the detector, 

a bandwidth managing portion for detecting a bandwidth 
occupant based on the per-user-information in the database and for 
10 selecting a corresponding bandwidth control method when the detector 
has detected that the whole traffic quantity has exceeded the 
predetermined threshold value, and 

a bandwidth controller for performing a bandwidth control to the 
bandwidth occupant based on the bandwidth control method selected 
15 by the bandwidth managing portion. 

2. The network control apparatus as claimed in claim 1 wherein the 
detector has a variable value as the predetermined threshold value. 

3. The network control apparatus as claimed in claim 1 wherein the 
database has a utilizing status table per user including at least one of 

20 an average traffic quantity, an average communication data quantity, 
an average packet number, an average connection number, and an 
average session time as a parameter of the per-user- information. 

4. The network control apparatus as claimed in claim 3 wherein the 
database includes a user ranking table indicating a ranking of users in 

25 respect of each parameter in addition to the utilizing status table. 

5. The network control apparatus as claimed in claim 4 wherein the 
bandwidth managing portion detects a highest ranking bandwidth 
occupant at one specified parameter based on the user ranking table, 
determines whether or not a value of another parameter exceeds a 

30 corresponding predetermined threshold value by referring to the 
utilizing status table per user when the value of the specified 
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parameter at this time exceeds a corresponding predetermined 
threshold value, gives points indicating a bandwidth occupation degree 
when the threshold value is exceeded, and selects the bandwidth 
control method based on the point at this time. 

6. The network control apparatus as claimed in claim 5 wherein the 
database has a bandwidth control method selection table indicating a 
correspondence between the point and the bandwidth control method, 
and the bandwidth control method has contents of a transmission of 
packet to a partition for a bandwidth occupant and a priority ranking 
at a time the packet is passed through the partition. 

7. The network control apparatus as claimed in claim 5 wherein the 
bandwidth managing portion totals points of the parameters in the 
utilizing status table per user. 

8. The network control apparatus as claimed in claim 7 wherein the 
database has a total point table per user indicating a correspondence 
between each user and the total point. 

9. The network control apparatus as claimed in claim 8 wherein 
when the whole traffic quantity is less than the predetermined 
threshold value after performing the bandwidth control, the bandwidth 
controller sequentially releases the bandwidth control in order from a 
user with a smaller point based on the total point table per user, 
whereby the bandwidth managing portion clears the point of the user 
of which bandwidth control is released. 
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ABSTRACT 



In a network control apparatus which can dynamically control a 
bandwidth corresponding to a traffic status of a user flexibly, when a 
whole traffic quantity of a packet passing through the network exceeds 
a threshold value, per-user-information is analyzed based on a 
database holding packet information, and a bandwidth control method 
in conformity with the result of the analysis is selected to 
perform/release the bandwidth control. 
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amount at" time you are required to complete Inn. torm should be sent to the Chief Information Officer. Patent and Trademark Office. Washington. DC 2023 1 . DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO Commissioner of Patents and Trademark*. Waihington. DC 20231. 
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Japanese Language Declaration 



*.i±. XW&m%3 5«Sl 1 93: (a) - (d) «Xi±3 6 53b 
(b) ^J'lcS^TaS©, * Wti^OTH<D/>^< £ t>— *|s|£rffi 
&L.-CVa»ffl«;rjfctt 3 6 5 (a) *Clf< BRUM. X 

TiC. ^lrv-?t5Cif. ^LTUSi-. 
Prior Foreign Applications) 

2000-0241 28 



Japan 



(Number) 



(Country) 
<H*> 



(Number) 
(*■*> 



(Country) 



H» IWH««£ USE* $ tl tz tt *l * £ £ K ±« v » fc L i 



(Application No. ) 



(Filing Date) 
<tti«H) 



f TSe<0*H2fclMR3 5»1 2 oaeS^rTJE*)* 

1 fc. *»t0(O«]«^SB«}^»^«ISi&A«3 SSI 1 2£ 

x-e>nsim<p icx^nixtz. i&nmm&m 3 7 & 1 & 5 e « 



(Application No.) 



(Application No.) 
(tiiBiS^) 



(Filing Date) 

(JWHR) 



(Filing Date) 



1 8 test 1 0 0 i*jcx-f*. Slfci^iiftg. tL<tt* 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign application's) for patent 
or inventor's certificate, or 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box. any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 
lst/February/2000 L 
(Day/Month/Year Filed) ° 



(Day/Month/Year Filed) 

I hereby claim the benefit under Title 35. United States Code, 
Section 119(e> of any United States provisional application(s) listed 



(Application No.) 



(Filing Date) 
(HtJBR) 



I hereby claim the benefit under Title 35, United States Code. 
Section 120 of any United States application(s). or 365(c) of any 
PCT International application designating the United States, listed 
below and. insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35. United States Code Section 112, 5 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 

(Status: Patented. Pending, Abandoned) 

mu ■■ tscmm 

(Status: Patented, Pending, Abandoned) 

m®. ■■ *mhpt»f. tmm) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true: and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 



PTO/SB/106(8-96) 
Approved for use through 9/30/98. OMB 0651-0032 
Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of Information unless it displays a valid OMB control number 



Japanese Language Declaration 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith (Kst name and registration number) 



Aaron B. KARAS, Beg. No. 18,923; Sarrecn HELRXHT, 
teg. No. 23,072 and Iecnard OOQPER Beg. Nb.27,625 

Send Correspondence to: 

HELEoarr & karas, p.c. 
BtpLre State Building, 60th Flax 
New rack, New York 10118 
united States of America 



Hffi3tnS2i&jt- : (£jffi&U c $i^#-§') Direct Telephone Calls to: (name and telephone number) 

ffelfgott & Karas, P.C. 
(212) 6X6-5000 



•t— i&ttfs— &m*% 




Full name of sole or first inventor 
Terno Tnbe 






Inventor's signature Date 

D*hu£ ^T&JU, October 25, 2000 


mm 




Residence 

Kawasaki, Japan 


ma 




Citizenship 
Japan 


c/o FUJITSU LIMITED, 


1 -1 


Post Office Address 

, Kamikodanaka 4-chome, 


Nakahara-ku, Kawasaki- 


shi , 


Kanagawa 211-8588, Japan 






Full name of second joint inventor, if any 

Hitoshi Ohura 






Second inventor's signature Date 

/cUti&Lr (QAaj^ October 25, 2 0l 


ft* 




Residence . _ 

Kawasaki , Japan 






Citizenship 






Japan 


^ S c/o FUJITSU LIMITED, 


1 -1 


, Kami k ? od a n^lta*^ - c h om e , 


Nakahara-ku, Kawasaki- 


shi , 


Kanagawa 211-8588, Japan 



(m-U&<Dl$m&W-(i-lZ^i.>X t>mmcEj&L. (Supply similar information and signature for third and subsequent 

■2 w t ) joint inventors.) 
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Full name of third joint inventor, if any 
Yoshiki Suzuki 



If? 38 # B# Third inventor's signature Date 

October 25, 2000 



Residence 
Kawasaki , Japan 



Ci tizenship 
Japan 



Post Office Address 
c/o FUJITSU LIMITED, 1-1, Kamikodanaka 4-chome, 



Nakahara-ku, Kawasaki-shi , Kanagawa 211-8588, Japan 



3*H^I3]§g B J# Full name of fourth joint inventor, if any 

Kazuhiko Yanagidate 



IbH^|5JH 8 ^# B# Fourth inventor's signature Date 

^jaJ/M ^VJUysZ£&> October 25, 



Residence 
Kawasaki, Japan 



Ci tizenship 
Japan 



?£»ff Post Office Address 

c/o FUJITSU LIMITED, 1-1, Kamikodanaka 4-chome, 



Nakahara-ku, Kawasaki-shi, Kanagawa 211-8588, Japan 



&E.^ffi¥£ s M^ Full name of fifth joint inventor, if any 
Hiroshi Kobayashi 



%n.$kWs¥t^?a B-ft Fif th inventor' s signature Date 
' %A^Ss J/ ^ ffuAs October 25, 2 



Residence 

Yokohama , J apan 



Ci tizenship 
Japan 



&#3f Post Office Address 

203 Bell View Hiyoshi , 15-29, Minowa-cho 2-chome, 



Kohoku-ku, Yokohama-shi , Kanagawa 223-0051, Japan 



W.'K^.^^M^ Full name of sixth joint inventor, if any 



0y\#£fnl^8§3f B# Sixth inventor's signature 



Post Office Addre; 



(^-c:£i^0^il^^#{-o^Tt|Dl^Jc (Supply similar information and signature for 

ISisL. fgl-tS^i) seventh and subsequent joint inventors.) 



THE UNITED STATES PATENT AMD TRADEMARK OFFICE 



In re the Application of: Teruo TOBE et al. 
Filed : Concurrently herewith 

For : NETWORK CONTROL APPARATUS 

Serial No. : Concurrently herewith 

November 20, 2000 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

SUB-POWER OF ATTORNEY 

SIR: 

I, Samson Helfgott, Reg. No. 18,923 attorney of record 
herein, do hereby grant a sub-power of attorney to Linda S. 
Chan, Reg. No. 42,400, Harris A. Wolin, Reg. No. 39,432 and 
Brian S. Myers, Reg. No. 4 6,947 to act and sign in my behalf in 
the above-referenced application. 

tfMl 



Respectfully submitted, 



Samson Helfgott 
Reg. No 23,072 



HELFGOTT & KARAS, P.C. 
60th FLOOR 

EMPIRE STATE BUILDING 
NEW YORK, NY 10118 
DOCKET NO. : FUJZ17 . 968 
LHH: power 



Filed Via Express Mail 
Rec. No. :EL522395564DS 



On: November 20, 2000 



By: Lydia Gonzalez 



Any fee due as a result of this paper, 
not covered by an enclosed check may 
be charged on Deposit Acct. No. 08- 
1634. 



